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Overview

Selective Signaling "SS1/SS4" is a 2 and/or 3 digit dial system used by the Federal Aviation Administration (FAA) within their National
Airspace System (NAS) Ground-to-Ground Air Traffic Control Network. It is used on leased and FAA lines between the Air Route Traffic
Control Center's (ARTCC), Terminal Radar Approach Control (TRACON), Air Traffic Control Tower's (ATCT), Lockheed Martin Flight
Service Hub's "FS-21", Military, National Weather Service and Non-governmental aviation facilities for the control and management of
aircraft flights.

The GL’s S51/554 Analyzer detects and analyzes tone sequences that make up $51/554 dial digits. Sequences of pulse and guard tones
are detected, decoded, and assembled into their corresponding dial digits. The tone sequences are also verified for compliance against
a “specification” parameter file which can correspond to published standards or user criteria.

The SS1/5S4 Emulator (Dialer) application provides the ability to setup and dial tone sequences that make up SS1/554 dial digits. The
applications’ interface includes options to setup Dial Code, and control Mask (pulse) and Space (guard) frequencies and duration, Initial,
Nominal, and Final Durations, Timeout definitions, Transmit Channel, and other similar parameters related to the dial code.

For more information, please visit Real-time & Remote $51/554 Emulator and Analyzer webpage.

Main Features

e Real-Time and Offline based (File-based) analysis using $51/554 Analyzer

e Dual monitoring capability allowing multiple instances of S51/554 analyzer to simultaneously tap East and West direction traffic.

e Generate and introduce $51/554 dial codes on transmit channels using SS1/554 dialer

e Control ‘mark’ and ‘space’ frequencies, duration, and power during transmission of $51/554 tones

o Ability to capture either TDM or audio signals

e Analyzer can analyze either 2-digit or 3-digit dial codes.

e Display of received dial codes, including the characteristics of the underlying tones.

e Provides controls to save sets of evaluation criteria, to reinstate previously saved criteria, and to reinstate factory default
(industry standard) settings

e Save results to files in a Microsoft® Access and Microsoft® Excel formats

o Allows easy reviewing any number of selected dial code sequences and their underlying tone sequences while ongoing capture
and analysis is proceeding

e Operate the S51/554 Analyzer either remotely from the data acquisition site, or on the local PC

e Spectral Graph feature presents a captured dial code as a graphical waveform
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SS1/SS4 Analyzer

Real-time Analysis

Using GL's T1 E1 Cards, one can internally capture signal data on a TDM channel or “timeslot”. However, GL’s T1 E1 Cards also provide
VF Input and Output jacks through which you can insert an audio signal onto a designated T1 E1 timeslot.

If the SS1/554 signals are being carried on an audio line, route that line into the VF Input associated with the T1 E1 port and then
perform analysis.
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oy +0.000 2 TS=#1:1 dur=425 v'4-1-10 #1:1  +0.501  551jspace 2401 7.9 41 7.9 20
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W #1191 'S51/mark’ TS=#1:1 dur=55  |/4-2-02 #1:1  +1.125  S51jspace 2401 7.9 42 7.9 21
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Figure: Analysis Results — Tone View
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————f—a o/ +0.000 '2' File=551_06242020_145629.pcm dur=425
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Figure: Analysis Results — Tree View
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SS1/SS4 Analyzer
Specifying SS1/SS4 Evaluation Parameters

The $51/5S4 Analyzer implements a wider range of values, which places lower and upper bounds on the FAIL range. Measurements

falling outside this range disqualify a signal from being an $51/554 Signaling tone.
The values are organized as follows:

e Standard: The standard value of the parameter.

e Low Accept through High Accept: Measurements within this range are judged to PASS the evaluation criteria.
o Low Reject through High Reject: Measurements within this range but outside the Low Accept to High Accept range are judged to

be MARGINAL
ssisete

551 Tone Parameters | Port/Timesiot Selection | WCS Connection | Storage Options |

x|

Current

Parameter Set: [Suict Tx/Rx Settings

—{

Parameter | LowReject | LowAccept | Standard High Accept | High Reject
Initial 2600 Hz pulse-break duration (ms) 95 95 100 105 160
Nominal 2600 Hz pulse-break duration (ms) 30 55 58 65 120
Nominal 2400 Hz guard tone duration (ms) 20 35 42 45 90
Final 2400 Hz guard tone duration (ms) 150 200 225 (no limit) (no limit)
Privacy Set duration (ms) 130 390 400 410 [no limit)
Privacy Release duration (ms) 610 995 1000 1005 (no limit)
2600 Hz pulse-break frequency (Hz) 2563 2597 2600 2603 2637
2400 Hz guard tone frequency (Hz) 2366 2392 2400 2408 2434
Signal power range (dBm0) -24 -10 -8 -6 3
Signal-to-Noise Ratio (dB) 0 8 10 [no limit) [no limit)
Set Dial Code Option
l Use 2-Digit Dial Codes | Use 3-Digit Dial Codes |
Save/Load Parameter Sets Parameter Scoring——— = S
§ estore Default Settings |
Save Parameter Set | FPes/ugnaal
" Pass/Fail Marginal = Pass
Retrieve Parameter Set | ¢ S
(" Pass/Fail: Marginal = Fail Discard Ct l
T e O

Parameter Set

. Table of Tone
Parameters

Figure: Evaluation Parameters

Parameter Scoring Options

e Pass/Marginal/Fail option - evaluates tones and their associated digit and dial codes records as PASS, MARGINAL or FAIL.

e Pass/Fail: Marginal=Pass option causes all MARGINAL scores to be reported as Passes.
e Pass/Fail: Marginal=Fail option causes all MARGINAL scores to be reported as FAILures

1 1 1 1 1
I I | | |
Low Reject Low Accept Standard High Accept High Reject
— i Pass [ |—>
— Marginal |(7 4>| Marginal Fail
< “ Pass - >
Fail Fail
< P Pass N >
Fail I Fail

Figure: Parameter Scoring Options
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WCS Connections

SS1/SS4 Protocol Analyzer is a client application and requires connecting to a T1 E1 server. This allows $S51/554 analyzer to be used
locally or on a remote PC w/o actual T1 E1 hardware installation. Use the WCS Connection options to set all the information required in
order to establish a connection with the WCS server and correctly correspond with it.

SS1/SS4 Analyzer and the WCS server connection options -

e Connect to server on This Machine option allows $51/554 Analyzer to run on the Capture PC.
e Connect to server on option allows SS1/554 Analyzer to run on a Remote PC

Ssisetwn
5§51 Tone Parameters | File Selection WS Connection | Flesults & Capture |

~Cc

C [ZurmcttoSer\nemnl vl

Seiver Listens at port |l 7080

o'l

i~ Format

% Server uses Binary messages
" Server uges ASCI text mezsages

— Version
" Server uses Version 3 Messaging [Legacy)
% Server uses Version 4 Messaging [Unified)

v Automatically Reconnect at Startup

Discard Changes |

ok | cancel | ey Help

Figure: WCS Connection

File Based Analysis (Offline Analysis)

In Offline analysis, S51/554 analyzer allows users to specify the folder containing the files for SS1/554 analysis. File formats supported
are a-law, u-law and pcm files.

Analyzes all files in a folder with a given file name extension or analyzes a specific file

ssisetwe x|

551 Tone Parameters  File Selection | WES Connection | Results & Capture |

" Process all files in Selected Folder

Fiie Folder IL' WFAS - Mulaw files\Sfiles & |
e Name Extension I pCm

Folder Mame:... E:\Program Files\GL Communications Inc\Usb T1 Analyzer\SSTWFAS_MulawFiles'
0K I Cancel Lpply Help

Figure: File Selection
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Storage Options in Analyzer

Currently, only the CSV file format is supported by the S51/554 Analyzer. This format is widely recognized by popular Windows Data

Management and analysis tools such as Microsoft® Excel and Microsoft® Access.

Table Name Prefix option allows users to designate a prefix for all files to be saved. The rest of the file name will be made up of a text
indicating the date and time of capture, followed by a suffix distinguishing between dial code, digit, and tone records.

B3 Microsoft Excel - $51_03032010_184035_dig.csv

B3 Microsoft Excel - $51_03032010_184035_dc.csv

@)

id] e Edt Wew Insert Fomat Tools Data Window Help Type & question for help [+ = @ X -
N GEHA RS kDR S0 oS T - BB G few Bt Fgme Lok Qaa wndow teb X
g | Fe" - = (4 - | S | €l - E = — N — ™ o
A1 = A DC Seq# RN " e R A1 WA RN N T R E:A"“ M~
A | B [ C D [ E [ F [ & [ W [ T [ J T= Al - £ DC Seqit
1 [DC Seq# I Dig Seq# File Time Offset Digit Dur Score | A | B | C [ 5} [ E ] F [ G | H I 1=
| 2 | 1 1 1.pem 16:54:27 d 2 425 PASS 1 |DC Sea# !Flle Tirne Dial Code| Dur Score
=l ! 2 dpem 0.425 3| 5B PASS 2 T lpem 165427 23 562 PASS
4 2 1 10pem  17:19:27 0 4 820 PASS =i TR
= 3 2 10 pom 082 p 0l FAL 3 2 10pem  17:19:27 44 641 FAIL
& | 3 1 f0pem  17:1828 o 1 101 PASE 4 3 10pem  17:19:28 1 401 PASS
|7 | 4 1 11pem  17:21:31 1] 5 715 FAIL | 5 | 4 Mpem 72131 67 851 FAL
ER 4 2 11.pem 0.715 7 850 FAIL 3] 5 12pecm  17:24:47 B9 1342 PASS
EN 5 1 12pem  17:24:47 1] 8 1165 PASS 7 B 13.pcm  17:25:05 23 582 PASS
10| 3 2 12pem 1.165 9 1341 PASS 8 7 1dpecm 172523 45 B85 PASS
|11 6 1 13.pcm | 17:25:05 d 2 425 PASS 9 B8 15.pcm | 17:25:49 =] 1013 FAIL
|12 & 2 13.pcm 0.425 3 SB1] PASS 0 9 15pcm  17:25:51 1 402 PASS
13 7 1 1dpem 172523 0 4 536 PASS Rt ==
| 11 0 1Gpem  17:2603 &8 1277 FAIL
14 7 2 14.pecm 0.536 a 664 PASS =1
sl g 1 t5pem 172549 a 81195 PASS 12 11 16pcm | 17:26:05 1 402 PASS
16 | 8 2 15.pcm 1.195 6 1012 FAL 13 | 12 17.pem 17:26:29 5 931 FAIL
17 9 1 15pem 172551 0 1 402 PASS 14| 13 1B.pom  17:26:47 27 213 FAIL
18| 10 1 16.pem | 17:26:03 0 8 1459 PASS 15 14 18pem 172647 3 581 FAIL
[ 19| 10 2 1B.pem 1.459 8 1276 FALL 16 15 19.pem | 17:27.03 27 5713 FAIL
| 20 | 1 1 16.pem  17:26:05 0 1 402 PASS 17 16 19.pcm | 17:27.09 3 581 FAIL
21| 12 1.17.pem | 17:26:29 0 5 931 FAIL 18 17 2pem  17:03:39 45 782 PASS
& g ot g T 19 18 pem 172721 23 532 PASS
pem 0488 7 212 FAIL = =l
24| 14 1 18.pcm | 17:26:47 i 3 581/ PASS | 20 19| 21.pem | 17:27:39 2 562 PASS
25 | 15 1 19pem 172703 0 2 188 PASS 21 20 22.pem  17:27:57 2 480 FAIL
25 | 15 2 19.pcm 0.488 7 5712 FAIL 3 Pl 21 2. pem  17:28:03 3 581 FAIL v
W 4 » w)\S51_03032010_184035_dig/ B gt | W 4 » m\551_03032010_184035_dc / |< >
Ready B | Ready
—

Figure: Dial Code and Digit Results in CSV files

Review and Spectral Display for Dial Codes

It is quite likely that you will want to examine a faulty dial code at length or view them as graphical waveform, even as a run s in
progress. The S51/SS4 Analyzer and Dialer provides an independent Review Dial Code and Spectral Display features for this purpose.

- =l g Spectral Display - X
Seqt | Tme | DC | Dw | Digt| Dw | Tone | Dur | Freq | Power | TotPws | SM | Comments -
F 160804 888 1027
41 +0.000 8 105 él L2 | @l
W 4101 +0.000 551/mark. 100 2601 |0 80 30
V4102 0100 S51/space 41 2401 79 79 2
W 4103 +0141 S51/mark. 53 2601 |0 80 40
V4104 «0201 S51/space 41 2401 79 79 24
4105 40281 SSl/mak 59 2601 80 20 a0 2,600.0
W 4106 +0.301 §51/space 4 2401 79 19 23
A4107 038 SSi/mak 59 2601 80 40 a0
w4108 +0.401 §51/space 41 2401 29 79 24 2.550.0 4
V4103 «0441 S5l/mak 59 2601 80 80 a0 L &5st
4110 050 SS1/space 41 2401 79 79 2 £
V4111 s054 SSi/mak 59 2601 80 20 40 =
S4192 0800 SS1/space 41 2401 79 79 2 o £ 2 500,04
V4113 w0841 SS1/mak 59 2601 80 40 40 H
V4114 0700 S51/space 41 2401 73 79 23 g
/4115 078 SSl/mak 59 2601 80 20 a0 =
V4106 +0800 SS1/space 224 2400 80 80 3 2,450.0
42 +1.025 8 105
Va0l | 41025 SSl/mak | 100 2601 80 20 u
V4202 | 41125 SS1/space 41 2401 23 73 ] 24000
V4203 41186 SSl/mak | 59 2601 80 80 a0 e
4204 1.2 S5i/space 41 2401 728 73 ki
V4205 | 41268 SSlmak | 59 2601 80 80 40
V4206 +1.3% S51/space 41 2401 78 73 - 2,350.0 . : - - : : : : - - r -
4207 #1366 S5l/mak | 59 2601 80 80 40 0 0z 04 06 08 1 12 14 16 18 2 2z 24
»/_la-zus 142 S51/space 41 2401 78 ”I 30 - Time (sec)
4 L
Parameter | Low Reject [ Lowhccept | Standard HighA: T High Rei = Parameter | LowReject | LowAcoept | Standard | HighAccept | HighReject |
Initial Mark (2600 Hz) duration (ms) % %5 100 105 160 Initial Mark 2600 He] duration (ms) L % 100 105 160
Nominal Mark (2600 Hz) dualion (ms) il 55 58 ;3 120 Mominal Mark (2500 Hz) duration fms] kil 5 52 €5 120
Narmingl Space (2600 Hz) duation [ms) 20 5 4z 45 %0 Nominal Space (2400 Hz] duration [ms) 20 ® 2 45 a0
Final Space (2400 Hz) duration fms) 150 200 225 (o limit) [no limit) Final Space (2400 Hz] duration [ms] 150 200 225 (ro limit) (ro limit)
Privacy Se dutsiion (ms) 130 330 400 410 o i) Piivacy Set durstio ms] 10 am am 410 {rs i)
Privacy Release duration (ms) 610 9% 1000 1005 [ fiit) Privacy Release duration [ms] B0 935 1000 1005 (s i)
Mark (2600 He] frequency [Hz) 2563 2587 2600 2603 2637 Mark [2500 Hz) frequency Hz] 2563 2597 2600 2603 2637
Space [2400 Ha) iequency fHz) 2355 23% 2400 2408 ELE] 5 Space (2400 Hz) frequency (Hz] Z366 z392 2400 2408 2434
Stanal poves ange (Bl 2 10 2 - 3 - Signal power range (dBm0) 24 10 ) 6 3
< | ’ Signalto-Moise Ratio (dB) ] 8 10 {0 fmit) {0 fmit)

Figure: Review Dial Code and Spectral Display
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Goldwave Capabilities

Mono and stereo (East and West) files that have been recorded can be viewed, heard and analyzed with Goldwave.

R

File Edit Effect View Tool Options Window Help

| . 4 | B A o B 21| ¢ Q¢
RS B ebon 888 -+ Mg
| =l 2] 932 4] 0] @) 56 B B | 0330 48] 2355 ot w5 0 0 0] 0] @) 0

'00:00:25

48 : Unlicensed Usage

Figure: Goldwave Capabilities

SS1/SS4 Emulator (“Dialer”)

Overview

The Selective Signaling (SS1/55S4) Dialing Digits (Dialer) application provides the ability to setup and dial tone sequences that make up
$51/SS4 dial digits. The application’s interface includes options to setup dial code with control mark and space frequencies and dura-
tion, and other parameters related to the digit dialer. Users can create channel for Transmission (Tx), choosing Port and Timeslot.

EET

' TS=H#1:0 dur=10025 I Speed Dial
20 TS=H1:0 dui=425

1" TS=H1:0 dw=325
5 TS=H1:0 dw=725 1 2 3
+1.475 4 T5=81:0 dw=625
+2100 7' T5=#1:0 dw=925
# T5=H1:0 dw=1025 4 5 ]
# +4.050 "9 TS=H1:0 dw=1125
i+ T5=H1:0 dw=825
@ +6.000 '3 T5=H1:0 dw=525
#- +6525 '5' T5=H1:0 dw=725
TS=H1:0 dw=725 B i] #
T5=H1:0 dw=1025
- +9.000 8" T5=#1:0 dw=1025 | J

Clea C menel

EARERE o

][]

1.0
-
+
e
2
w
g

& &5
+
o e
—~4
o
a3

.
]
+
R
(5]
on
=]
a

FH-P _ —"r"r X x

£
+
™~
2
(5]
od

-~
@
w

D W @ ~ @™ W & L ka2

Run I Step | Load [ Savel

Dial Mode———
Clear Display | Clear Selection 2Dk Dinsct Disl ) Hide Selup
Mark. | Space r Power Tx Charinel
= Poit
Fin = Hz Frequency.......... = Hz +3
equency......... [2600 = quency 2400 = r i |
Irubial Duration  |100 =4 ms NominaIDmaIiun|42‘ 3: 113 - 182 E——
Mominal Duration [58 =] ms Final Duration  [225 =] ms 28 b=
T
Timeout I Space Transmits as Tore = Save Selup |
i I Space Transmils as |dle 4 dBm
Remote Timeout [6 ] Sec I P | Load Setup |

Figure: SS1/SS4 Emulator
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Overview (Contd..)

Dial Modes

e Key and Send —All digits are transmitted back-to-back with only the final space tone separating the successive digits in a single
burst

e 2-Digit Burst “When the second digit is pressed, the digits are transmitted back-to-back in a single burst. A “1” digit always
triggers a transmission, even if it is not the last digit

e 3-Digit Burst — same as 2-Digit Burst Dial, but Dial Code contains three digits. When the third digit is pressed, the digits are
transmitted back-to-back in a single burst

o 2-Digit Direct Dial —the Dial Code are sent one-by-one as you key them. When two digits have been keyed and transmitted, the
Dial Code is transferred to the Dial History (Display)

e 3-Digit Direct Dial — same as 2-Digit Direct Dial, but Dial Code contains three digits. When three digits have been keyed and
transmitted, the digit record is transferred to the dial code display

Dialing
e Dialing option is used to set up Dial Code sequence
e This is a transmit application is crucial for SS1/S54 signal emulation

e The dialed codes are transmitted via the Tx channel created
e Supports Review Dial Code and Spectral display features

551 Dialer Title Bar 7
Dialer Keypad & Digit | —7.

551 Dialer #1:0 Display B T |

) 7 S=#1:0 dur=10025 i
3 Speed Dial
@ +0.000 2 TS=H1:0 dur=425 1234569870 peed
Dial History / @ +0.425 1" TS=H1:0 du=325 :
| Script xm‘.oyso 5 TS=H1:0 du=725
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Figure: Dialing
SS1/SS4 Dialer Setup

e Set up Pulse-Break (mark) and Guard Tone (space) frequencies, duration, power, and other parameters to form $51/554 digits
e Spaces can be transmitted either as guard tones or quiet intervals

e Transmit on either digital time slots (channels) or via VF Audio

e Digit timeout imposed in direct dial modes
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Figure: Dialer Setup
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Buyer’s Guide

Item No Product Description

XX626 $S1/SS4 Signaling Emulator and Analyzer

Item No Related Software

XX605 Dual VF Tx Rx

SA048 Goldwave Software

Item No Related Hardware

PTEOQO1 tProbe™ Dual T1 E1 Laptop Analyzer (Require Basic Software)
FTEO01 QuadXpress T1 E1 Main Board (Quad Port)
ETE001 OctalXpress T1 E1 Daughter boards (Octal Port)
XTEO01 Dual Express (PCle) T1 E1 Boards

TTEOO1 tScan16™ T1 E1 Boards

Note: PCs which include GL hardware/software require Intel or AMD processors for compliance.

For more information, please visit Real-time & Remote S51/554 Emulator and Analyzer webpage.

O GL Communications Inc.

818 West Diamond Avenue - Third Floor, Gaithersburg, MD 20878, U.S.A
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